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Introduction
The ileocoecal pouch, introduced in the 1980s, has stood the test of time regarding the functional and mental demands of patients requiring a continent cutaneous urinary diversion (CCUD), whatever their backgrounds [1] [2] [3] . Continence in these pouches is mainly achieved with an intussuscepted ileal nipple (IIN) or an in situ embedded appendix [1, 4] ; however, in some patients, these continence mechanisms fail for various reasons [5] . Consequently, the construction of a secondary continence mechanism is required, for which descriptions of several procedures have been published [6] [7] [8] [9] [10] . The disadvantage of nearly all these is the need for further bowel resection and complex surgical techniques to restore continence. In revisional surgery in CCUD, especially if the patient has already lost a significant amount of bowel or has previously undergone radiation therapy, further bowel resection often results in complications such as insufficiency of the bowel anastomosis, malabsorption or short-bowel syndrome, with serious consequences. In the present paper, we report a novel and straightforward technique of a secondary continent outlet for CCUD without the need for further bowel resection, reducing operation time and length of hospitalization. It relies on the Mitrofanoff principle [11] , using a stapled full-thickness pouch wall plication, which creates a flap-valve continence mechanism.
Patient Selection
The files of 55 patients (29 women, 26 men) with a CCUD and secondary incontinence were evaluated from our departmental database. Of 595 patients who received a CCUD between 1997 and 2017 at our department for manifold indications, 25 had secondary incontinence. Another 35 patients underwent CCUD in external hospitals and were referred secondarily to our department because of primary or secondary incontinence. The demographic details are given in Table 1 .
Aside from procedures to restore continence of the primary continence mechanism, such as nipple re-fixation after nipple gliding of an IIN or repeated embedding of an appendix stoma in 23 patients, the construction of a secondary continent outlet was indicated in 32 patients with a definitively unreconstructable failure of the primary continence mechanism. From these, six patients (two women, four men) aged 25-78 years were identified who had undergone the procedure described in the present paper. All six patients had pre-existing ileocoecal reservoirs as a CCUD, with two obliterated appendix stomata and four unreconstructable IINs (one primary IIN, three secondary IINs) as the cause of secondary incontinence. The preoperative capacity of all reservoirs was sufficient in all patients (≥500 mL). Further indications in the six patients were: pre-existing shortbowel syndrome in three patients; radiation damage of the bowel in two patients; and massive intra-abdominal adhesions after multiple reconstructive attempts in external hospitals in one patient.
Surgical Technique

Patient Preparation
The day before surgery, the bowel was osmotically cleansed. Intra-operatively, antibiotics (e.g. ampicillin/clavulanic acid and metronidazole) were administered and continued for 5 days.
Step 1 The patient was placed in a supine position (Fig. 1) . A 16-18-F catheter was inserted -whenever possible -via the preexisting outlet into the reservoir and pigotted. The abdomen was opened and the medial aspect of the reservoir exposed, carefully preserving the mesenteric blood supply.
Step 2
The outlet channel was sharply dissected from the umbilical funnel and completely excised (Fig. 2) . After filling the pouch with 200-300 mL saline solution, the reservoir was then closed with a running suture (4/0 polydioxanone [PDS] ). An appropriate site for the creation of the secondary continence mechanism with a length of 7-8 cm and a width of 2-2.5 cm was defined. Ideally, it was positioned on the ventral or ventro-medial aspect of the reservoir. A distance of 2-3 cm to the supplying mesentery is essential to allow serous-lined embedding without disturbing the blood supply. 12-14 cm Step 3
At the planned distal end of the plication tube, a circular opening (diameter 1.5 cm) was excised from the pouch wall and an 18-F silicone catheter was inserted into the reservoir (Fig. 3) . The ends of the planned plication tube (~7-8 cm in length) were marked by stay sutures, and two Allis clamps were placed under the catheter to guarantee a close proximity of the catheter to the pouch wall.
Step 4
The TA-55 stapler was placed tightly under the silicone catheter and the 4.8-mm titanium staples were applied, resulting in a pouch wall plication, which acts as the catheterizable tube later on (Fig. 4) .
Step 5
To embed the plication tube, the neighbouring pouch walls on both sides were wrapped around the tube and anastomosed with 3/0 polypropylene monofilament nonabsorbable sutures, thus creating a serous-lined tunnel (Fig. 5 ).
Step 6
At the point of entrance of the plication tube into the serouslined tunnel, the surrounding pouch wall was circumferentially and tightly fixed to the serosa of the tube to achieve straight and easy gliding of the catheter into and through the plication tube (Fig. 6 ). Step 7
7-8 cm
The distal end of the plication tube was anastomosed with the external rectal sheath and the proximal end of the umbilical funnel. The reservoir adjacent to the continent outlet was fixed circumferentially with non-absorbable sutures to the transversalis fascia and the ventral abdominal wall. This achieves a stable position for the reservoir, full or empty, and prevents traction to the continence tube. A 10-F pouchostomy catheter was inserted percutaneously into the reservoir. A soft silicone drainage tube (Jackson-Pratt or similar) was placed along the medial aspect of the reservoir.
Postoperative Care
Patients were mobilized a few hours after surgery. Diet restoration started as soon as the second postoperative day, when regular bowel movement was observed. The drainage tube was removed after 3 days. After discharge (postoperative days 6-7), the silicone catheter was left on continuous drainage for a further 5-6 days. Clean intermittent catheterization (CIC) was started after a pouchogram had confirmed the water-tightness of the reservoir. The pouchostomy catheter was removed the following day, when the patient was performing CIC confidently.
Results
Between 2015 and 2017, the procedure described in the present paper was performed in six patients with ileocoecal reservoirs at our institution. The average operation time to create the serous-lined, stapled pouch wall plication was 25 min, along with 180 min total operation time.
No major complications (Clavien-Dindo grade ≥2) were encountered in any patient and the average capacity of the reservoirs was not compromised by the procedure (540 mL preoperatively vs 500 mL in further follow-up). In only one young female patient, who developed a false passage as a result of traumatic CIC with a rigid catheter 7 months after surgery, the procedure was repeated successfully. The mean length of hospital stay in the subgroup was 8 days. All patients enjoyed full continence with ease of CIC in the postoperative period and on follow-up for a mean of 12.4 (7-18) months. Quality-of-life measures using standardized protocols [3] including urinary diversion, as well as everyday life-related items, at last follow-up were very satisfactory in all six patients.
Discussion
Although the technique described in the present paper represents a simple, straightforward and quick procedure, a few aspects have to be considered. (i) A precondition for this technique is sufficient capacity of the reservoir (≥ 500 mL), thus allowing the formation and safe embedding of the plication tube.
(ii) Very careful selection of the site for creation of the secondary continence mechanism is essential to allow formation of a plication tube with sufficient length (7-8 cm) and its embedding into a serouslined tunnel. In doing this, care must be taken to ensure that the reservoirs' blood supply is not compromised. (iii) Closure of the reservoir's wall over the plication tube, especially at the proximal and distal ends, has to be accomplished meticulously to ensure later ease of catheterization.
The commonest cause of secondary incontinence from a CCUD is that the valve or Mitrofanoff tunnel has fallen apart, although the channel itself is intact. In such circumstances, the previous continence system can be reformed as it was by similarly easy surgical procedures, such as nipple re-fixation after gliding of an IIN. The greater problem is when the channel is unusable. It is in this situation that the technique described is invaluable. No new bowel is needed and the clearance of adhesions in the abdomen need only be enough to achieve adequate exposure of the reservoir. This latter usually takes up the bulk of the operating time; the formation of the new continence mechanism takes <30 min.
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